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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent occurrence of 
cracks in a calking part 9b and reduction in the rolling 
fatigue service life of an inner race raceway track 1 1 , 
accompanying machining of the calking part 9b for 
pressing down an inner race 3 to hub bodies 2 and 2a. 
SOLUTION: Average stress of compression for the 
calking part 9b is applied continuously during the 
machining by devising the shape of a cylindrical part 8b 
to be formed as the calking part 9b, by the cross- 
sectional shape of an annular recessed part 23 of a die 
1 5a for plastically deforming this cylindrical part 8b. 
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CLAIMS 

[Claim(s)] . . 

[Claim 1] The hub body in which the flange for supporting a wheel to an end section peripheral 
face was formed, The first inner-ring-of-spiral-wound-gasket orbit formed in the pars intermedia 
peripheral face of this hub body through the inner ring of spiral wound gasket of another object 
with this direct or hub body, The step to which the outer-diameter dimension became small 
rather than the part in which this first inner-ring-of-spiral-wound-gasket orbit formed in the 
other end of the above-mentioned hub body was formed, The outer ring of spiral wound gasket 
in which the second outer-ring-of-spiral-wound-gasket orbit which counters the inner ring of 
spiral wound gasket which formed the second inner-ring-of-spiral-wound-gasket orbit in the 
peripheral face, and was attached outside the above-mentioned step, the first outer-ring-of- 
spiral-wound-gasket orbit which counters the inner-ring-of-spiral-wound-gasket orbit of the 
above first at inner skin, and the inner-ring-o1H»piral-wound-gasket orbit of the above second 
was formed, It has the rolling element prepared every, respectively between the second inner- 
ring-of-spiral-wound-gasket orbit and the above-mentioned first and second outer-ring-of- 
spiral-wound-gasket orbit for a start [ above-mentioned ]. [ two or more ] By the caulking 
section which formed the body formed in the part projected rather than the inner ring of spiral 
wound gasket attached outside the above-mentioned step at least by the other end of the 
above-mentioned hub body by carrying out plastic deformation to the method of the outside of 
the diameter direction In order to build the hub unit for wheel support which carried out joint 
immobilization of the inner ring of spiral wound gasket which turns to the level difference side of 
this step the inner ring of spiral wound gasket attached outside the above-mentioned step, 
stopped it, and was attached outside this step at the above-mentioned hub body, With the 
condition of having dashed the force plunger against the apical surface of this body in the 
manufacture approach of the hub unit for wheel support which is made carrying out plastic 
deformation of the above-mentioned body, and is made into the above-mentioned caulking 
section, By carrying out plastic deformation of the point of this body to the method of the 
outside of the direction of a path, and considering as the above-mentioned caulking section, 
giving the force suitable for the force of shaft orientations, and the method of the outside of the 
direction of a path to this body from this force plunger, and compressing this body into shaft 
orientations The manufacture approach of the hub unit for wheel support characterized by 
continuing generating the mean stress of compression into the inner skin part of the above- 
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mentioned body throughout processing of this caulking section. 

[Claim 2] The hub body in which the flange for supporting a wheel to an end section peripheral 
face was formed, The first inner-ring-of-spiral-wound-gasket orbit formed in the pars intermedia 
peripheral face of this hub body through the inner ring of spiral wound gasket of another object 
with this direct or hub body, The step to which the outer-diameter dimension became small 
rather than the part in which this first inner-ring-of-spiral-wound-gasket orbit formed in the 
other end of the above-mentioned hub body was formed, The outer ring of spiral wound gasket 
in which the second outer-ring-of-spiral-wound-gasket orbit which counters the inner ring of 
spiral wound gasket which formed the second inner-ring-of-spiral-wound-gasket orbit in the 
peripheral face, and was attached outside the above-mentioned step, the first outer-ring-of- 
spiral-wound-gasket orbit which counters the inner-ring-of-spiral-wound-gasket orbit of the 
above first at inner skin, and the inner-ring-of-spiral-wound-gasket orbit of the above second 
was formed, It has the rolling element prepared every, respectively between the second inner- 
ring-of-spiral-wound-gasket orbit and the above-mentioned first and second outer-ring-of- 
spiral-wound-gasket orbit for a start [ above-mentioned ]. [ two or more ] By the caulking 
section which formed the body formed in the part projected rather than the inner ring of spiral 
wound gasket attached outside the above-mentioned step at least by the other end of the 
above-mentioned hub body by carrying out plastic deformation to the method of the outside of 
the diameter direction In order to build the hub unit for wheel support which carried out joint 
immobilization of the inner ring of spiral wound gasket which turns to the level difference side of 
this step the inner ring of spiral wound gasket attached outside the above-mentioned step, 
stopped it, and was attached outside this step at the above-mentioned hub body, With the 
condition of having dashed the force plunger against the apical surface of this body in the 
manufacture approach of the hub unit for wheel support which is made carrying out plastic 
deformation of the above-mentioned body, and is made into the above-mentioned caulking 
section, The force suitable for the force of shaft orientations and the method of the outside of 
the direction of a path is given to this body from this force plunger. It follows on carrying out 
plastic deformation of the point of this body to the method of the outside of the direction of a 
path, and forming the above-mentioned caulking section, compressing this body into shaft 
orientations. The manufacture approach of the hub unit for wheel support which is made to move 
some metallic materials which constitute this body to the method of the inside of the direction 
of a path, and is characterized by forming the bulge section which swelled to the method of the 
inside of the direction of a path at the bore part of this caulking section after the completion of 
formation of the above-mentioned caulking section. 

[Claim 3] In case the manufacture approach of the hub unit for wheel support indicated to claim 
2 is enforced It is the force plunger for manufacture of the hub unit for wheel support which 
gives the force which dashed against the apical surface of a body and turned to the force of 
shaft orientations, and the method of the outside of the direction of a path at this body. It 
pushes in inside the above-mentioned body formed in the apical surface center section. The 
heights of the shape of a free truncated cone, It has the annular crevice formed in the perimeter 
of these heights in the condition of surrounding the perimeter of these heights. The cross- 
section configuration of this annular crevice The bore side radii section which exists in a bore 
approach part, and the outer-diameter side radii section which exists in an outer-diameter 
approach part and has radius of curvature smaller than this bore side radii section In the 
condition of having considered as the posture in which make it continue smoothly through direct 
or a bay, and the above-mentioned annular crevice is compared to the apical surface of the 
above-mentioned body, the core of the radius of curvature of the above-mentioned bore side 
radii section Outside rather than the core of the radius of curvature of the above-mentioned 
outer-diameter side radii section, it does not exist about the diameter direction of the above- 
mentioned body. And the core of the radius of curvature of the above-mentioned outer-diameter 
side radii section The force plunger for manufacture of the hub unit for wheel support 
characterized by not existing outside about the direction of a path of this body rather than the 
peripheral face of the above-mentioned body. 
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[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] r r . 

[Industrial Application] The manufacture approach and the force plunger for manufacture of the 
hub unit for wheel support concerning this invention are used in order to build the hub unit for 
wheel support for supporting the wheel of an automobile free [ rotation ] to a suspension 
system. 
[0002] 

[Description of the Prior Art] The wheel of an automobile is supported to a suspension system 
by the hub unit for wheel support. Drawin g 10 shows one example of the hub unit for wheel 
support indicated by the U.S. Pat. No. 5490732 specification. This hub unit 1 for wheel support is 
equipped with the hub body 2, one pair of inner rings of spiral wound gasket 3a and 3b, an outer 
ring of spiral wound gasket 4, and two or more rolling elements 5 and 5. The heel of the 
peripheral face of the hub body 2 of these (outside means the side which serves as approach 
outside the cross direction in the state of attachment by the automobile, and serves as left- 
hand side of drawing 10 .) the side which serves as crosswise central approach on the contrary 
is called inside, and it becomes the right-hand side of drawing J 1 01 0 . **** — the flange 6 for 
supporting a wheel is formed. Moreover, the step 7 is formed in the central approach part of the 
above-mentioned hub body 2 in the end face section of this flange 6. 

[0003] The one above-mentioned pair of inner rings of spiral wound gasket 3a and 3b were 
attached outside the part from the pars intermedia of the above-mentioned hub body 2 to a toe, 
among these the outer edge surface of outside inner-ring-of-spiral-wound-gasket 3a is dashed 
against the level difference side of the above-mentioned step 7, and they have dashed the outer 
edge surface of inside inner-ring-of-spiral-wound-gasket 3b against the inner end face of inner- 
r j ng -of-spiral-wound-gasket 3a of the above-mentioned outside, respectively. In addition, when 
it sees from inside inner-ring-o^spiral-wound-gasket 3b, the inner end face of outside inner- 
ring-of-spiral-wound-gasket 3a turns into a level difference side of a step. Moreover, a body 8 is 
formed in the toe of the above-mentioned hub body 2, plastic deformation of the part projected 
to the inner direction in the point half section of this body 8 rather than the inner end face of 
inner-ring-of-spiral-wound-gasket 3b of the above-mentioned inside is carried out to the 
method of the outside of the diameter direction, and the caulking section 9 is formed. And the 
one above-mentioned pair of inner rings of spiral wound gasket 3a and 3b are pinched between 
the level difference sides of this caulking section 9 and the above-mentioned step 7. 
[0004] Moreover, between one pair of outer-ring-of-spiral-wound-gasket orbits (the first and 
the second) 10 and 10 prepared in the inner skin of the above-mentioned outer ring of spiral 
wound gasket 4, and the inner-ring-of-spiral-wound-gasket orbits (the first and the second) 1 1 
and 11 prepared in the peripheral face of each above-mentioned inner rings of spiral wound 
gasket 3a and 3b, two or more above-mentioned rolling elements 5 and 5 are formed every, 
respectively. In addition, in the example of illustration, although the ball is used as rolling 
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elements 5 and 5, in the case of the hub unit for wheel support for the automobiles by which 
weight increases, a taper roller may be used as these rolling elements. Moreover, the inner-ring- 
of^spiral-wound-gasket orbit (the first) 1 1 of flange 6 approach may be directly formed in the 
peripheral face of the above-mentioned hub body 2, and may omit outside inner-ring-of-spiral- 
wound-gasket 3a. In this case, the above-mentioned step 7 is formed in the location which is 
equivalent to a way among inner—ring-of-spiral-wound-gasket 3a of the outside shown in 
drawing 10 . 

[0005] In order to attach the above hub units 1 for wheel support to an automobile, by the 
attachment section 12 of the shape of an extroversion flange formed in the peripheral face of 
the above-mentioned outer ring of spiral wound gasket 4, this outer ring of spiral wound gasket 4 
is fixed to a suspension system, and a wheel is fixed to the above-mentioned flange 6. 
Consequently, this wheel can be supported free [ rotation ] to a suspension system. 
[0006] Furthermore, while making damage on a crack (crack) etc. hard to generate in the 
caulking section at the time of immobilization of an inner ring of spiral wound gasket, the 
structure which the diameter of the inner— ring-of-spiral-wound-gasket orbit formed in the bore 
of the above-mentioned inner ring of spiral wound gasket or the peripheral face of this inner ring 
of spiral wound gasket with the caulking attachment activity makes it hard to change is indicated 
by JP,10-272903,A. Drawing 1 1 -15 show the 2nd example and its manufacture approach of 
structure conventionally which was indicated by the above-mentioned official report. 
[0007] The thickness of body 8a for constituting caulking section 9a which was formed in the toe 
of the hub body 2 and which fixes an inner ring of spiral wound gasket 3 is in the condition 
shown in drawing 14 before closing and extending this body 8a to the method of the outside of 
the diameter direction, and is so small that it goes to a tip edge. For this reason, the taper hole 
13 with which a bore becomes small gradually is formed in the inner end face of the above- 
mentioned hub body 2, so that it goes to an inner. 

[0008] That the above-mentioned inner ring of spiral wound gasket 3 should be fixed to the toe 
of the above-mentioned hub body 2, in order to close and extend the point of the above body 8a 
In the condition of having prevented that the above-mentioned hub body 2, with which the 
above-mentioned hub body 2 shifts to shaft orientations, and does not move and which stopped 
the peripheral face of the above-mentioned inner ring of spiral wound gasket 3 by the piece 14 
of prevention, and attached this inner ring of spiral wound gasket 3 outside as shown in drawing 
15 while fixing like blurs in the diameter direction As shown in this drawing, a force plunger 15 is 
strongly pushed to the point of the above-mentioned body 8a. It stuffs inside the above- 
mentioned body 8a, the heights 16 of the shape of a free truncated cone are formed in the apical 
surface (lower limit side of drawing 15 ) center section of this force plunger 15, and the cross- 
section radii-like crevice 17 is formed in the perimeter of these heights 16 in the condition of 
surrounding the perimeter of these heights 16. 

[0009] On the other hand, the inner end face 18 which is a flat side which intersects 
perpendicularly to the medial axis of this inner ring of spiral wound gasket 3 is formed in the 
perimeter of inner edge opening of the inner ring of spiral wound gasket 3 for fixing to the inner 
edge (right end [ of drawing 1 1 ], upper limit of drawing 12 -15) section of the above-mentioned 
hub body 2 by the above-mentioned caulking section 9a. And the inner skin 19 of the inner 
circumference edge of this inner end face 18 and the above-mentioned inner ring of spiral wound 
gasket 3 which is a cylinder side is made to continue by the chamfer 20 which is a cross-section 
radii-like curved surface. 

[0010] The above-mentioned caulking section 9a for holding down the above-mentioned inner 
ring of spiral wound gasket 3 which made the configuration of a toe above to the step 7 of the 
above-mentioned hub body 2 is constituted by closing and extending the above-mentioned body 
8a to the method of the outside of the diameter direction, and to the thickness aO ( drawing J 2 ) 
of the end face section of the above-mentioned body 8a, the thickness is dwindled as it goes at 
a tip. That is, as shown in drawing 1 3 , it is the thickness of the end face section of the above- 
mentioned caulking section 9a aO The thickness of this caulking section 9a is aO, a1, and a2 as it 

carries out and goes to a point. an Although it changes in order The relation of the thickness 

of these each part is aO >a1 >a2 >. >an It is the thickness an of the tip edge of the above- 
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mentioned caulking section 9a so that it may become. The cross-section configuration of the 
said heights 16 and the crevice 17 for [ used as zero ] forming this caulking section 9a is 
regulated like (an > 0). . 
[0011] If the force plunger 15 which has such heights 16 and a crevice 17 is attached to rocking 
caulking equipment and this force plunger 1 5 is pushed against the point of the above-mentioned 
body 8a, the point of this body 8a can be closed and extended to the method of the outside of 
the diameter direction, and the above-mentioned caulking section 9a can be formed. And the 
above-mentioned inner ring of spiral wound gasket 3 is pinched between this caulking section 9a 
and the level difference side 25 of the step 7 formed in the toe of the hub body 2, and this inner 
ring of spiral wound gasket 3 can be fixed to the above-mentioned hub body 2. In the case of the 
example of illustration, the compressive force which turns to the peripheral face of this caulking 
section 9a at the method of the inside of the diameter direction acts from the inside of the 
above-mentioned crevice 1 7 in the culmination which forms the above-mentioned caulking 
section 9a by carrying out plastic deformation of the inner end face of the above-mentioned 
body 8a. Therefore, it can prevent that the damage on a crack etc. occurs on the periphery edge 
of this caulking section 9a. Moreover, the cross-section radii-like chamfer 20 is formed in the 
inner edge opening periphery section of the above-mentioned inner ring of spiral wound gasket 3 
which the end face section peripheral face of the above-mentioned caulking section 9a contacts. 
Therefore, the radius of curvature of the end face section of the above-mentioned caulking 
section 9a does not become small, and stress also with this end face section impossible for 
stops being added easily. 
[0012] 

[Problem(s) to be Solved by the Invention] In the manufacture approach of the above 
conventional hub units for wheel support indicated by JP,10-272903,A, it can be prevented 
effectively enough that a crack occurs on the periphery edge of caulking section 9a, but a crack 
may occur in the apical surface thru/or inner skin of this caulking section 9a. That is, 
conventionally, in the case of structure, theta 21 was comparatively enlarged with about 20 
degrees whenever [ tilt-angle / of the inner skin 21 of body 8a as shown in drawing 14 J. and the 
difference of the thickness of the end face section of this body 8a and the thickness of a point 
was enlarged. If plastic deformation of such body 8a is carried out with the force plunger 1 5 
attached to rocking caulking equipment, the mean stress of **** will become easy to generate it 
in the apical surface thru/or inner skin of this body 8a thru/or the above-mentioned caulking 
section 9a. And if the value of the mean stress of this **** becomes large, a crack occurs into 
the part concerned, and by becoming a defective and having to stop having to discard, the 
excessive process which a yield falls or repairs a crack part will be needed, and it will become 
the cause of a cost rise anyway. 

[0013] Furthermore, whenever [ tilt-angle / of the inner skin 21 of the above-mentioned body 
8a ], since theta 21 is large, in connection with pressing this body 8a with the above-mentioned 
force plunger 1 5, the force which turned to the base of this body 8a at the method of the 
outside of the direction of a path becomes easy to be added. If the outer diameter of this body 
8a spreads according to such force, the inner ring of spiral wound gasket 3 attached outside the 
step 7 which exists in the perimeter of this body 8a will carry out elastic deformation, the 
diameter of the inner-ring-of-spiral-wound-gasket orbit 11 formed in the peripheral face of this 
inner ring of spiral wound gasket 3 will be expanded, and it will become the cause by which the 
precompression of an anti-friction-bearing part changes. The manufacture approach and the 
force plunger for manufacture of the hub unit for wheel support of this invention are invented 
that the crack of caulking section 9a and generating of diameter expansion of an inner ring of 
spiral wound gasket 3 constituting the above causes of an endurance fall of the hub unit for 
wheel support should be prevented. 
[0014] 

[Means for Solving the Problem] The hub unit for wheel support built by the manufacture 
approach of the hub unit for wheel support of this invention is equipped with a hub body, the first 
inner-ring-of-spiral-wound-gasket orbit, a step, an inner ring of spiral wound gasket, an outer 
ring of spiral wound gasket, and two or more rolling elements like the hub unit for wheel support 
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known from the former mentioned above. The hub body of these forms the flange for supporting 
a wheel to an end section peripheral face. Moreover, the inner-ring-of^spirahwound-gasket orbit 
of the above first is formed in the pars intermedia peripheral face of the above-mentioned hub 
body through the inner ring of spiral wound gasket of another object with this direct or hub body. 
Moreover, the outer-diameter dimension is small rather than the part which the above- 
mentioned step was formed in the other end of the above-mentioned hub body, and formed this 
first inner—ring-of^spiral-wound-gasket orbit. Moreover, the above-mentioned inner ring of spiral 
wound gasket forms the second inner-ring-of-spiral-wound-gasket orbit in a peripheral face, and 
is attached outside the above-mentioned step. Moreover, the above-mentioned outer ring of 
spiral wound gasket forms the second outer-ring-oi^spiral-wound-gasket orbit which counters 
the first outer-ring-of-spiral-wound-gasket orbit which counters the inner-ring-of-spiral- 
wound-gasket orbit of the above first at inner skin, and the inner-ring-of-spiral-wound-gasket 
orbit of the above second. Furthermore, two or more each above-mentioned rolling elements are 
prepared every for a start [ above-mentioned ], respectively between the second inner—ring-of- 
spiral-wound-gasket orbit and the above-mentioned first and second outer-ring-of^spiral- 
wound-gasket orbit. And by the other end of the above-mentioned hub body, the inner ring of 
spiral wound gasket attached outside the above-mentioned step is turned to the level difference 
side of this step, is stopped by the caulking section which formed the body formed in the part 
projected rather than the inner ring of spiral wound gasket attached outside the above- 
mentioned step at least by carrying out plastic deformation to the method of the outside of the 
diameter direction, and joint immobilization of the inner ring of spiral wound gasket attached 
outside this step is carried out at the above-mentioned hub body. In order that the manufacture 
approach of the hub unit for wheel support of this invention may build the hub unit for wheel 
support which has the above structures, it carries out plastic deformation of the above- 
mentioned body, and let it be the above-mentioned caulking section. 

[0015] In the manufacture approach of the hub unit for wheel support of this invention especially 
indicated to claim 1, the force suitable for the force of shaft orientations and the method of the 
outside of the direction of a path is given to this body from this force plunger with the condition 
of having dashed the force plunger against the apical surface of the above-mentioned body. And 
generating the mean stress (mean compressive stress) of compression into the inner skin part of 
the above-mentioned body, compressing this body into shaft orientations is continued 
throughout processing of this caulking section by carrying out plastic deformation of the point of 
this body to the method of the outside of the direction of a path, and considering as the above- 
mentioned caulking section. In addition, this mean compressive stress is hydrostatic stress 
sigmam. Things are said, moreover, the longitudinal stress to which this hydrostatic stress 
sigmam acts in the direction of 3 shafts (x, y, z-axis) — sigmal, sigma2, and sigma3 ** — it is 
expressed with sigmam = (sigmal +sigma2+sigma3) / 3 when it carries out. Moreover, it is p=- 
sigmam when hydrostatic pressure is set to p. It becomes. 

[0016] Moreover, in the manufacture approach of the hub unit for wheel support indicated to 
claim 2, some metallic materials which constitute this body are moved to the method of the 
inside of the direction of a path in connection with carrying out plastic deformation of the body 
and forming the caulking section. And the bulge section which swelled to the method of the 
inside of the direction of a path is formed in the bore part of this caulking section after the 
completion of formation of the above-mentioned caulking section. 

[001 7] Moreover, one side or the both sides of processing to which surface roughness, such as 
processing for raising abrasion resistance, such as ceramic coating like TiN, or shot peening, is 
reduced is preferably given to a part for the press surface part to which plastic deformation of 
this body is carried out in contact with the above-mentioned body on the front face of the 
above-mentioned force plunger. And the abrasion resistance for the above-mentioned press 
surface part is raised, or coefficient of friction for this press surface part is stabilized in 6.3 or 
more comparatively big values. 

[0018] Moreover, as a force plunger for enforcing the manufacture approach of the hub unit for 
wheel support indicated to above-mentioned claim 2, it pushes in inside [ which was indicated to 
claim 3 ] the above-mentioned body formed in the apical surface center section like, and the 
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thing equipped with the heights of the shape of a free truncated cone and the annular crevice 
formed in the condition of surrounding the perimeter of these heights around these heights is 
used. And the bore side radii section which exists the cross-section configuration of this annular 
crevice in a bore approach part, and the outer-diameter side radii section which exists in an 
outer-diameter approach part and has radius of curvature smaller than this bore side radii 
section were made to continue smoothly through direct or a bay preferably. Moreover, the core 
of the radius of curvature of the above-mentioned bore side radii section is not made to exist 
outside about the diameter direction of the above-mentioned body rather than the core of the 
radius of curvature of the above-mentioned outer-diameter side radii section in the condition of 
having considered as the posture in which the above-mentioned annular crevice is compared to 
the apical surface of the above-mentioned body. In other words, about the diameter direction of 
this body, the core of the radius of curvature of the above-mentioned bore side radii section 
exists in the same location as the core of the radius of curvature of the above-mentioned 
outer-diameter side radii section, or exists in the direction inside of a path rather than the core 
of the radius of curvature of this outer-diameter side radii section. And outside, the core of the 
radius of curvature of this outer-diameter side radii section does not exist about the direction of 
a path of this body rather than the peripheral face of the above-mentioned body. That is, about 
the direction of a path of the above-mentioned body, the core of the radius of curvature of the 
outer-diameter side radii section exists in the same location as the peripheral face of the above- 
mentioned body, or exists in the direction inside of a path rather than this peripheral face. 
[0019] 

[Function] according to the manufacture approach of the hub unit for wheel support of this 
invention constituted as mentioned above, the mean stress of **** which is connected with the 
inner skin parts of a body and the caulking section with processing of the caulking section at a 
crack occurs — there is nothing (when it is claim 1) — even if it generates, it will stop [ whether 
it generates and ] at a small value (in the case of claim 2). Moreover, the mean stress of **** of 
a circumferencial direction does not join the inner ring of spiral wound gasket which the outer 
diameter of the base of the above-mentioned body did not become large, and was attached 
outside the step with processing of the above-mentioned caulking section. For this reason, the 
endurance of the above-mentioned caulking section and the second inner-ring-of-spiral-wound- 
gasket orbit is raised, and the hub unit for wheel support which has the outstanding endurance 
can be obtained. If the above-mentioned caulking section is processed using the force plunger 
for manufacture of the hub unit for wheel support especially indicated to claim 3, it is stabilized 
and the bundle section in good can be formed. 
[0020] 

[Embodiment of the Invention] Dr awi ng 1 -2 show one example of the gestalt of operation of this 
invention. In addition, the description of this invention is related with the amelioration of an 
approach which is made to carry out plastic deformation of the body 8b formed in the toe of 
these hub bodies 2 and 2a that an inner ring of spiral wound gasket 3 should be fixed to the hub 
bodies 2 and 2a, and is set to caulking section 9b. Since it is the same as that of the case of the 
2nd example of structure conventionally which was shown in the 1st example or drayringJJL of 
structure conventionally which was shown in drawing 10 about the basic configuration of the hub 
unit for wheel support, explanation is omitted in the illustration list about an equivalent part, and 
is hereafter explained to it focusing on the description part of this invention. In addition, (A) 
shows hub body 2a to which (B) has the spline hole 26 for the hub body (fullness object) 2 which 
does not have a feed hole by the object for coupled driving wheels at the core by the object for 
driving wheels among two kinds of structures shown in drawing 1 , respectively. 
[0021] The thickness dimension about the direction of a path of the end face section to the toe 
of the above-mentioned hub bodies 2 and 2a T, The amount of protrusions concerning [ the 
thickness dimension about the direction of a path of a point ] the shaft orientations from t and 
the end face 18 within shaft orientations of an inner ring of spiral wound gasket 3 is h (it is about 
5-1 1mm by the case where it is a general hub unit for wheel support for passenger cars). The 
above-mentioned body 8b whose die-length dimension about shaft orientations is H (similarly 
about 7-1 7mm) is prepared. Each [ these ] dimensions T, t, H, and h are relation with the 
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dimension of each part of the above-mentioned inner ring of spiral wound gasket 3, and are 
regulated as follows. In addition, the above-mentioned amount h of protrusions attaches the 
inner skin of this inner ring of spiral wound gasket 3 outside the above-mentioned body 8b, and 
says the die length in the condition of having dashed the outer edge surface of this inner ring of 
spiral wound gasket 3 against the level difference side 25 of a step 7. 

[0022] First, the thickness dimension T of the end face section is made into 60 - 100% of the 
thickness dimension S about the direction of a path of the toe of the above-mentioned inner ring 
of spiral wound gasket 3 which should be stopped by the above-mentioned caulking section 9b 
(in the case of the general hub unit [ for wheel support ] for passenger cars, it is about 5-9mm) 
{T=(0.6-1) S}. The reason for regulating the thickness dimension T of the above-mentioned end 
face section in such range is for securing the force of suppressing the force of joining the 
above-mentioned inner ring of spiral wound gasket 3 with formation of the above-mentioned 
caulking section 9b, and stopping this inner ring of spiral wound gasket 3. When the thickness 
dimension T of the above-mentioned end face section is less than (T<0.6S) 60% of the thickness 
dimension S of the toe of the above-mentioned inner ring of spiral wound gasket 3, it may 
become difficult to secure the force in which the above-mentioned caulking section 9b stops the 
above-mentioned inner ring of spiral wound gasket 3, and the fixed reinforcement of this inner 
ring of spiral wound gasket 3 may become inadequate. When the thickness dimension T of the 
above-mentioned end face section exceeds the thickness dimension S of the toe of the above- 
mentioned inner ring of spiral wound gasket 3 (T>S), in case plastic deformation of the above- 
mentioned body 8b is carried out and it is referred to as above-mentioned caulking section 9b on 
the contrary, the force which turned to the method of the outside of the direction of a path 
among the force which this body 8b receives from force-plunger 15a becomes large too much to 
the force of joining shaft orientations. Consequently, possibility that the mean stress of will 
occur in the inner skin thru/or the apical surface of above-mentioned body 8b thru/or caulking 
section 9b, and a crack will occur into the part concerned arises. In addition, the thickness 
dimension s of the heel of the above-mentioned inner ring of spiral wound gasket 3 (in the case 
of the general hub unit [ for wheel support ] for passenger cars, it is about 2-8mm) makes the 
thickness dimension T of the end face section of the above-mentioned body 8b 60 - 100% of the 
thickness dimension s of the heel of the above-mentioned inner ring of spiral wound gasket 3 {T= 
(0.6-1) s}, in being larger than the thickness dimension S of the above-mentioned toe 
(second>S). However, when the thickness dimension s of this heel is less than 4mm, this 
thickness dimension s is calculated as 4mm (in the case of s< 4mm, it may be T= 2.4-4mm). 
[0023] next, the thickness dimension t of the point of the above-mentioned body 8b — 70 - 
100% of the thickness dimension T of the above-mentioned end face section {t=(0.7-1.0) T} — it 
may be 70 - 95% (t=(0.7-0.95) T} still more preferably. This reason is for generating the mean 
stress (hydrostatic-pressure > 0) of compression to the inner skin of the above-mentioned body 
8b throughout this caulking, without making troublesome caulking which sets the above- 
mentioned body 8b to above-mentioned caulking section 9b. Like the conventional approach 
shown in above-mentioned drawing 14 , the thickness dimension t of the above-mentioned point 
in the case of less than (t<0.7T) 70% of the thickness dimension T of the above-mentioned end 
face section caulking which sets body 8a to caulking section 9a ( drawing 1 5 ) — following — 
these — body 8a burn — making — a part for the inner skin of section 9a, or an inner edge 
surface part — the mean stress (hydrostatic-pressure <0) of — generating — being easy 

it becomes easy to generate the damage on a crack etc. into the part concerned. On the 
other hand, when the thickness dimension t of the above-mentioned point exceeds 100% of the 
thickness dimension T of the above-mentioned end face section (t>1.0T), the volume of the 
point of the above-mentioned body 8b increases to *#, and the activity which processes this 
body 8b into the above-mentioned caulking section 9b becomes troublesome. Moreover, 
processing of this body 8b becomes troublesome. In addition, if the thickness dimension t of the 
above-mentioned point is held down to 95% or less of the thickness dimension T of the above- 
mentioned end face section, the above-mentioned processing can be made easier. 
[0024] Next, the amount h of protrusions about the shaft orientations from the end face 18 
within shaft orientations of said inner ring of spiral wound gasket 3 is appropriately regulated 
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according to the magnitude of caulking section 9b which should be formed. When being set to the 
above-mentioned caulking section 9b while the above-mentioned body 8b is compressed into 
shaft orientations and bulges in the method of the inside of the direction of a path is taken into 
consideration, cross-section die-length [ of the chamfer 20 of the shape of cross-section radii 
of having formed the above-mentioned amount h of protrusions at the inner end-face inner 
circumference edge of the above-mentioned inner ring of spiral wound gasket 3 ] h — (in the 
case of the general hub unit [ for wheel support ] for passenger cars, it is about 4-1 0mm) - 
almost __ being the same (h**h") — ** — carrying out is appropriate. However, this relation 
(h**h') is not necessarily realized, when the configuration and magnitude of the above-mentioned 
chamfer 20 change. You make it go away after processing, the inner end face of the above 
mentioned inner ring of spiral wound gasket 3 is certainly stopped by section 9b. and it becomes 
unnecessary thus, to perform excessive processing moreover by regulating the above-mentioned 
amount h of protrusions. In the case of the dimension and a configuration like illustration, if the 
above-mentioned amount h of protrusions becomes small (h«h') sharply rather than above" 
mentioned cross-section die-length h\ the above-mentioned inner ring of spiral wound gasket 3 
by the above-mentioned caulking section 9b will stop, and the force will become inadequate. On 
the other hand, if the above-mentioned amount h of protrusions becomes large (h»h ) sharpy 
rather than above-mentioned cross-section die-length h', processing of the above-mentioned 
caulking section 9b will become troublesome at **. 

[0025] Furthermore, the die-length dimension H about said shaft orientations is regulated so that 
the shaft-orientations location Q of the end face section of the above-mentioned body 8b may 
similarly exist in before shaft-orientations location P' of the outer edge edge of the inner-ring- 
of-spiral-wound-gasket orbit 11 from the shaft-orientations location P of the boundary of the 
body of the inner skin of the above-mentioned inner ring of spiral wound gasket 3. and a chamfer 
20 If the shaft-orientations location Q of the above-mentioned end face section exists in the 
inner direction (upper part of drawing 1 ) from the shaft-orientations location P of the above- 
mentioned boundary, the die-length dimension of the above-mentioned body 8b will become 
short too much, and quality reservation of the above-mentioned caulking section 9b will become 
difficult. Moreover, the force suitable for the method of the outside of the direction of the path 
which joins the shaft-orientations location Q section of the above-mentioned end face section 
may become large too much relatively. However, ** is possible also for moving the shaft- 
orientations location Q of the above-mentioned end face section even to inner end-face 18 part 
of the above-mentioned inner ring of spiral wound gasket 3 depending on the case once. On the 
other hand, if the shaft-orientations location Q of the above-mentioned end face section exists 
in the method of outside [V of the outer edge edge of the above-mentioned inner-nng-of- 
spiral-wound-gasket orbit 1 1 / shaft-orientations location P] (lower part of drawing J ). the die- 
length dimension of the above-mentioned body 8b will become long too much, and rigid 
reservation of the hub bodies 2 and 2a will become difficult. Moreover, by the buckling distortion 
of the above-mentioned body 8b accompanying caulking, the above-mentioned caulking section 
9b does not stick to the chamfer 20 of the above-mentioned inner ring of spiral wound gasket 3, 
but possibility that a clearance will be generated into the part concerned is also produced. 
[0026] Plastic deformation of the body 8b which has the above dimension and configurations is 
carried out by force-plunger 15a which has the cross-section configuration attached to rocking 
caulking equipment as shown in drawing. 2 , and it is taken as caulking section 9b [ like ] shown in 
this drawing. The annular crevice 23 is formed in this force-plunger 15a, and by stopping the 
above-mentioned body 8b in this annular crevice 23, plastic deformation of this body 8b is 
carried out, and it is referred to as above-mentioned caulking section 9b. It explains about the 
cross-section configuration of such an annular crevice 23 by the case where the above- 
mentioned force-plunger 1 5a is made into a neutral condition (condition which made in 
agreement the medial axis of the medial axis of this force plunger, above-mentioned body 8b or 
caulking section 9b). Although the radius of curvature of the cross-section configuration of the 
above-mentioned annular crevice 23 is changing gradually about the direction of a path The 
inclination of change is mutually reverse through the point U of the edge within the direction of a 
path of the range where the production alpha of the fitting side of the peripheral face of a step 7 
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and the inner skin 19 of an inner ring of spiral wound gasket 3, the above-mentioned force- 
plunger 15a, and the above-mentioned caulking section 9b contact bordering on the point on 
between the straight lines beta parallel to the above-mentioned production alpha (the A range of 
drawing 2 ). The boundary location (boundary point) which exists in this A within the limits is 
suitably determined in consideration of the balance of stress. Moreover, the part from which 
cross-section configurations, such as a flat surface, serve as a straight line may be prepared, 
and the above-mentioned radius of curvature may be changed to above-mentioned A within the 
limits bordering on the direction inside-and-outside both ends of a path of this part. 
[0027] First, rather than the above-mentioned boundary point, by part for an outer-diameter 
flank, radius of curvature becomes small comparatively rapidly, so that it goes to the method of 
the outside of the direction of a path. This reason is for preventing that the amount of [ of 
above-mentioned body 8b and caulking section 9b ] point generates compressive stress, and the 
damage on a crack etc. occurs in a part for this point. On the other hand, rather than the above- 
mentioned boundary point, by part for a bore flank, radius of curvature becomes small 
comparatively gently, so that it goes to the method of the inside of the direction of a path. This 
reason is for stopping that the meat of the above-mentioned body 8b flows superfluously to a 
bore side with a caulking activity, bringing together in the above-mentioned boundary point 
approach part, and obtaining caulking section 9b with big reinforcement. 

[0028] If plastic deformation is carried out by force-plunger 15a which has the annular crevice 
23 which has the above cross-section configurations for the above-mentioned body 8b which 
has the above cross-section configurations, some metallic materials which constitute the above- 
mentioned body 8b will move to the method of the inside of the direction of a path, and the bulge 
section 24 which swelled into the bore part of this caulking section 9b after the completion of 
formation of the above-mentioned caulking section 9b at the method of the inside of the 
direction of a path will be formed. That is, if the cross-section configuration about the virtual flat 
surface containing the medial axis of caulking section 9b obtained by the approach of this 
invention is applied to shaft-orientations pars intermedia from the end face section (lower limit 
section of drawing 2 ), thickness increases gradually, and if it applies to a point (upper limit 
section of d raw ing 2 ) from pars intermedia, thickness decreases gradually. And in the bending 
part of a point, thickness decreases rapidly, so that it goes to the method of the outside of the 
direction of a path. In addition, as for the thickness of the above-mentioned pars intermedia, the 
thick twist of the above-mentioned body 8b from the first in the part concerned also becomes 
large. 

[0029] The more concrete configuration of caulking section 9b formed in the toe of the hub 
bodies 2 and 2a by the approach of this invention at (A) of drawing 3 and (B) is shown. Among 
these, drawing 3 (A) shows the case where caulking section 9b is formed in the toe of hub body 
2a where dra win g 3 (B) has the spline hole 26 for the case where caulking section 9b is formed 
in the toe of the hub body 2 which does not have a feed hole by the object for coupled driving 
wheels (fullness object), at the core by the object for driving wheels, respectively. When the 
caulking section is formed in the toe of the hub body which had a feed hole by the object for 
coupled driving wheels, it is also the same as that of drawing 3 (B). On the other hand, drawing_3 
(C) shows the case where caulking section 9a is formed in the toe of the hub body 2 which does 
not have a feed hole by the object for coupled driving wheels by the conventional approach. If 
such drawing 3 (C), above-mentioned drawing 3 (A), and (B) are compared, in caulking section 9b 
formed by the approach of this invention, the bulge section 24 which swelled to the method of 
the inside of the direction of a path will be formed in the bore part of this caulking section 9b a 
clear passage. Even if it is built when some metallic materials with which this bulge section 24 
constitutes body 8b (refer to drawing 1 ) move to the method of the inside of the direction of a 
path, and compressive mean stress continued joining this metallic material at that time or the 
mean stress of #### occurs, having stopped at the small value will be clear. On the other hand, 
in caulking section 9a built by the conventional approach shown in drawing 3 (C), it is clear that 
the whole is made to carry out plastic deformation to the method of the outside of the direction 
of a path, and the mean stress of #### continued joining a metallic material on the occasion of 
this plastic deformation. Where compressive stress is added into a metallic material, when the 
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mean stress of is added to the force which restores this even when the signs of a crack 
arise in this metallic material being added, the force of a direction of increasing a crack is added. 
These things show that the yield which was made to damage the above-mentioned caulking 
section 9b, and was hard and excellent can be obtained according to this invention. 
[0030] Furthermore, when carrying out this invention, one side or the both sides of processing to 
which surface roughness, such as processing for raising abrasion resistance, such as ceramic 
coating like TiN, preferably to the inside for the press surface part 23 to which plastic 
deformation of this body 8b is carried out in contact with the above-mentioned body 8b on the 
front face of the above-mentioned force-plunger 15a (i.e., the above-mentioned annular crevice), 
or shot peening, is reduced is given. And the abrasion resistance of the inside of the above- 
mentioned annular crevice 23 is raised, or coefficient of friction of the inside of this annular 
crevice 23 is stabilized in 0.3 or more comparatively big values. 

[0031] In case the above-mentioned body 8b is processed into the above-mentioned caulking 
section 9b using rocking caulking equipment, these bodies 8b or caulking section 9b, and the 
inside of the above-mentioned annular crevice 23 rub strongly, such, if abrasion resistance is 
raised — strong — irrespective of rubbing, wear of the above-mentioned annular crevice 23 is 
suppressed, and improvement in endurance of the above-mentioned force-plunger 15a can be 
aimed at. Moreover, damage on a crack etc. can be made hard to generate in caulking section 9b 
which it could continue making able to generate the mean stress of compression to above- 
mentioned body 8b or caulking section 9b throughout caulking, and was obtained, if coefficient of 
friction is stabilized in a big value. 

[0032] Namely, although it will become easy to generate the damage on a crack etc. into the part 
concerned if the mean stress of joins the pars intermedia or tip approach part of these 
bodies 8b or caulking section 9b in case plastic deformation of the above-mentioned body 8b is 
carried out and it is referred to as above-mentioned caulking section 9b By carrying out plastic 
deformation of the body 8b in which each has the above configurations by force-plunger 15a, 
compressive mean stress can be made to be able to act on the above-mentioned part, and 
generating of the damages on the above-mentioned crack etc. can be suppressed. And by 
enlarging coefficient of friction of the inside of the above-mentioned annular crevice 23, 
compressive mean stress can be made to act on the above-mentioned part more certainly, and 
the generating prevention effectiveness of the damages on the above-mentioned crack etc. can 
be ensured. 

[0033] In addition, although coefficient of friction of this annular crevice 23 is 0.05 to about 0.2 
when not performing surface treatment to especially the above-mentioned annular crevice 23 
formed in steel force-plunger 15a, about with 0.3 to 0.5, coefficient of friction at the time of 
performing said ceramic coating like TiN is large, and, moreover, is stabilized. Good caulking 
section 9b can be built with a high yield, without generating the damage on a crack etc., if plastic 
deformation of the above-mentioned body 8b is carried out and the above-mentioned caulking 
section 9b is formed, without using force-plunger 15a which performed such ceramic coating, 
and making lubricant placed between the processing sections. In addition, if shot peening is 
performed to the surface part of the above-mentioned annular crevice 23 after giving the front 
stirrup which performs the above-mentioned ceramic coating, coefficient of friction of this 
annular crevice 23 part becomes higher, and it can obtain bundle section 9in good b more. In 
addition, even when only shot peening is performed without performing ceramic coating, 
compared with the case where surface treatment is not performed at all, wear-resistant 
improvement and increase of coefficient of friction can be aimed at to the above-mentioned 
annular crevice 23. 

[0034] Next, when carrying out this invention, it explains about the desirable configuration of 
force-plunger 15a used in the condition of having included in rocking caulking equipment. Namely, 
the period throughout processing which is made to carry out plastic deformation of the point of 
body 8b formed in the toe of Hubs 2 and 2a to the method of the outside of the direction of a 
path, and is set to caulking section 9b, Even if it continues generating the mean stress of 
compression into the inner skin part of the above-mentioned body 8b or the mean stress of 
occurs, in order to stop to a small value, the configuration of this body 8b is devised, and 
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also it is necessary to devise the configuration of force-plunger 15a dashed against the apical 
surface of this body 8b. As shown in drawing 4 which following-** as this force-plunger 15a, it 
pushes in inside the above-mentioned body 8b, and what formed the heights 16 of the shape of a 
free truncated cone in these heights 1 6 and this alignment, respectively in the condition of 
surrounding the perimeter of these heights 1 6 for the annular crevice 23 around these heights 1 6 
in the apical surface center section is used. In such force-plunger 15a, the cross-section 
configuration of the above-mentioned annular crevice 23 becomes important especially. Although 
considering as the compound curved surface which the radii of varieties are made to continue 
and changes like the structure indicated by above-mentioned JP,10-272903,A in this cross- 
section configuration is also considered, processing of such a compound curved surface is 
troublesome, and becomes the cause by which the manufacturing cost of the above-mentioned 
force-plunger 15a increases. So, in the following examples, it is only two kinds of radii which 
have radius of curvature which is mutually different in the cross-section configuration of the 
part with which processing of the above-mentioned body 8b is presented among the above- 
mentioned annular crevices 23, or explains about the case where it constitutes from two kinds of 
radii, and a bay. 

[0035] First, as a fundamental cross-section configuration of the suitable above-mentioned 
annular crevice 23 for operation of this invention, as shown in drawing 4 , the configuration which 
the periphery edge of the bore side radii section 27 and the inner circumference edge of the 
outer-diameter side radii section 28 were made to follow smoothly can be considered. The radius 
of curvature R27 (in the case of the general hub unit [ for wheel support ] for passenger cars, it 
is about 3-1 3mm) of the bore side radii section 27 which exists in a bore approach part among 
both [ these ] the radii sections 27 and 28 is made larger than the radius of curvature R28 
(similarly about 3-7mm) of the outer-diameter side radii section 28 which exists in an outer- 
diameter approach part. In this example, as shown in above-mentioned drawing 4 , the core of 
both [ these ] the radius of curvatures R27 and R28 is in the condition made into the posture in 
which the above-mentioned annular crevice 23 is compared to the apical surface of the above- 
mentioned body 8b, and is located on an parallel single virtual straight line to the medial axis of 
this body 8b. 

[0036] Namely, as for medial-axis I of the above-mentioned force-plunger 1 5a forced on the 
point of the above-mentioned body 8b in the condition of having attached to rocking caulking 
equipment, only few include angles (for example, 2 or less times) theta incline to medial-axis RO 
of this body 8b. Therefore, the above-mentioned annular crevice 23 will be in the condition that 
a part of circumferencial direction was forced on the point of the above-mentioned body 8b as 
shown in drawing 5 . the part forced — rocking of the above-mentioned force-plunger 15a — in 
connection with a variation rate, it changes to a circumferencial direction, and the above- 
mentioned body 8b is made to carry out plastic deformation little by little continuously about a 
hoop direction as a result For this reason, about the above-mentioned annular crevice 23, the 
cross-section configuration of the part ( drawin g 4 R> right-hand side parts of 4-5) actually 
forced on the point of the above-mentioned body 8b becomes important. Then, about the cross- 
section configuration of the above-mentioned annular crevice 23, as shown in drawing_4 -5, this 
annular crevice 23 is discussed in the condition of having considered as the posture compared to 
the apical surface of the above-mentioned body 8b. Therefore, the description about this cross- 
section configuration is not realized in the right-hand side part of drawing 4 -5 dashed against 
the apical surface of the above-mentioned cylinder side 8b as they are, when force-plunger 1 5a 
and the hub bodies 2 and 2a are brought close, and it is not realized in the left-hand side part of 
drawing 4 -5 which are not dashed. 

[0037] The core of the radius of curvature R27 of the bore side radii section 27 which exists in a 
bore approach part like which was mentioned above in the case of the structure shown in 
drawing 4 , While locating the core of the radius of curvature R28 of the outer-diameter side 
radii section 28 which exists in an outer-diameter approach part on an parallel single virtual 
straight line to medial-axis RO of the above-mentioned body 8b The amount gamma of gaps of 
both the above-mentioned cores about the shaft orientations of this virtual straight line is made 
in agreement with the difference (R27-R28=gamma) of both the above-mentioned radius of 
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curvatures. Therefore, the periphery edge of the above-mentioned bore side radii section 27 and 
the periphery edge of the above-mentioned outer-diameter side radii section 28 are continuing 
smoothly by being extended mutually in a tangential direction. Moreover, the above-mentioned 
virtual straight line in which both the above-mentioned radius of curvatures R27 and R28 are 
located is in the condition made into the posture in which the above-mentioned annular crevice 
23 is too compared to the apical surface of the above-mentioned body 8b, and, outside, does not 
exist rather than the peripheral face of this body 8b about the direction of a path of this body 8b 
and the above-mentioned force-plunger 15a. 

[0038] That is, the above-mentioned virtual straight line exists in a bore side (medial-axis RO 
approach of the above-mentioned body 8b) rather than this chain-line Ha in accordance with 
chain-line Ha who extended the bus-bar of the peripheral face of the above-mentioned body 8b. 
However, even when preparing in bore approach, the distance (variation rate amount) of the 
above-mentioned virtual straight line and above-mentioned chain-line Ha is stopped to 1.0mm 
(still more preferably 0.5mm) extent. Thus, by regulating the location of both the above- 
mentioned radius of curvatures R27 and R28, the prevention force of inner-ring-of^spiral- 
wound-gasket 3b by obtained caulking section 9b is secured, and, moreover, damage prevention 
of the above-mentioned force-plunger 15a can be aimed at. Drawjng_6 -7 explain about the 
result of the experiment which this invention person conducted about this point. 
[0039] First, drawing 6 is shown about the relation between the above-mentioned amount of 
displacement, and the size of the prevention force of inner-ring-of-spiral-wound-gasket 3b by 
obtained caulking section 9b. The axis of ordinate of this drawingJS is the force (it is the 
culmination of processing of the above-mentioned caulking section 9b) which pressed inner- 
ring-of-spiral-wound-gasket 3b to the method of the outside of shaft orientations by the above- 
mentioned force-plunger 15a when forming the above-mentioned caulking section 9b. Force F1 
of the shaft orientations added to the above-mentioned inner-ring-of-spiral-wound-gasket 3b 
through this caulking section 9b Force F2 in which the above-mentioned caulking section 9b is 
pressing the above-mentioned inner-ring-of-spiral-wound-gasket 3b to the method of the 
outside of shaft orientations after removing the thrust of this receiving force-plunger 1 5a It 
expresses comparatively (F2 / F1). Since the burden which leads to the force which the above- 
mentioned force-plunger 15a applies being suppressed small, and big caulking section 9b of the 
prevention force of the above-mentioned inner-ring-o1Hspiral-wound-gasket 3b being formed, 
and joins this inner-ring-of-spiral-wound-gasket 3b at the time of caulking can be reduced so 
that this rate is large, it is desirable, moreover, the numeric value indicated on the axis of 
abscissa of drawing 6 — the above — a variation rate — the amount is expressed. In addition, 
"+" means, respectively that it is located in a bore side as well as "-" that the above-mentioned 
virtual straight line is located in an outer-diameter side rather than chain-line Ha to whom this 
amount of displacement extended the bus-bar of the peripheral face of the above-mentioned 
body 8b, and that the above-mentioned virtual straight line is located on above-mentioned 
chain-line Ha in amount =of displacement 0. according to the experiment which this invention 
person conducted — the above — a variation rate — the specification required of the above- 
mentioned caulking section 9b was satisfied in the range whose amount is -1-+1.1mm. However, 
the case of +0.64mm, and in the case of +1.1 mm, it was smaller than the case where the above- 
mentioned rates are others. Moreover, in the case of -1mm, under-fill arose at a part of obtained 
caulking section 9b. On the other hand, in the case of 0mm and -0.5mm, the above-mentioned 
rate was large, and the appearance of obtained caulking section 9b was also good. 
[0040] Next, drawing 7 shows the relation between the above-mentioned amount of 
displacement, and the magnitude of the force of joining the above-mentioned force-plunger 15a 
at the time of caulking. The semantics of the axis of abscissa of this drawing 7 is the same as 
above-mentioned drawing 6 . Moreover, damage on a crack etc. is made hard to generate in this 
force-plunger 15a, the endurance of this force-plunger 15a is secured, and it leads to the ability 
of a production cost to be held down low, so that the magnitude of the force of joining the 
above-mentioned force-plunger 15a at the time of caulking expressed to the axis of ordinate of 
this drawing 7 is small. That is, if the above-mentioned force becomes large, the big force will 
join the part which surrounds said annular crevice 23 in the periphery approach part of the 
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above-mentioned force-plunger 1 5a, and it will become easy to produce a crack into this part 
from the base side of this annular crevice 23. Since exchange of the above-mentioned force- 
plunger 15a is needed and the part manufacturing cost increases when such a crack arises, the 
above-mentioned force is so desirable that it is small, according to the experiment which this 
invention person conducted — the above — a variation rate — when an amount was Omm, the 
above-mentioned force was the smallest and the case where it was -0.5mm followed it. When 
this amount of displacement was +0.64mm and +1.1 mm, the above-mentioned force became 
large and it was checked that endurance reservation of force-plunger 15a is difficult. In addition, 
since under-fill arose in caulking section 9b obtained as mentioned above when the above- 
mentioned amount of displacement was -1mm, it did not indicate to drawing 7 . The result of 
such drawing 7 also shows that the case (also the same as when [ Natural ] it is the middle 
value) where they are the case where said amount of displacement is Omm, and -0.5mm is 
desirable. 

[0041] Next, drawing 8 explains the periphery edge of the bore side radii section 27, and the 
inner circumference edge of the outer-diameter side radii section 28 about the case where it is 
made to continue through a bay 29, about the cross-section configuration of the annular crevice 
23 of force-plunger 15a. When forming such a bay 29, the maximum hydrostatic pressure which 
joins caulking section 9b at the time of shaping can be stopped by the ability shifting the core of 
the radius of curvature R27 of the above-mentioned bore side radii section 27 a little to a bore 
side about the direction of a path of the hub bodies 2 and 2a rather than the core of the center 
of curvature R28 of the above-mentioned outer-diameter side radii section 28. Drawin g 9 
explains about the result of the experiment which this invention person conducted about this 
point. In this experiment, in addition, the core of the center of curvature R28 of the above- 
mentioned outer-diameter side radii section 28 You make it located on the production (chain- 
line Ha) of the bus-bar (bus-bar of the inner skin of the = inner ring of spiral wound gasket 3) of 
the peripheral face of body 8b of the above-mentioned hub body 2a. The distance delta about 
the direction of a path of the above-mentioned body 8b of this production and the core of the 
radius of curvature R27 of the above-mentioned bore side radii section 27 (variation rate 
amount) was changed, and it asked for the effect the difference in this amount delta of 
displacement affects the above-mentioned maximum hydrostatic pressure. 
[0042] It is drawing 9 which shows the result of the experiment conducted on such conditions, 
and the case where the amount of displacement expressed with the axis of abscissa is Omm is 
the same as the case where the amount of displacement is Omm in the above-mentioned 
drawing 4 -7. Moreover, in -0.5mm - 1mm, when the core of the radius of curvature R27 of the 
above-mentioned bore side radii section 27 exists in 0.5mm or the part shifted 1mm, respectively 
inside the production (chain-line Ha) of the bus-bar of the peripheral face of body 8b of the 
above-mentioned hub body 2a, it shows { drawing 8 (A)}, in addition, drawing 8 (B) — the above - 
- a variation rate — the amount shows the configuration to which the core of the above- 
mentioned radius of curvature R27 exists outside the production (chain-line Ha) of "+, i.e., the 
above-mentioned bus-bar," and which is not desirable. 

[0043] If the core of the radius of curvature R27 of the above-mentioned bore side radii section 
27 is located inside the core of the center of curvature R28 of the above-mentioned outer- 
diameter side radii section 28 a passage clear from the experiment conducted on such 
conditions, the maximum hydrostatic pressure which joins caulking section 9b at the time of 
shaping can be stopped. Therefore, when the ductility of the metallic material which constitutes 
the above-mentioned hub bodies 2 and 2a is low, it is possible to set up the above-mentioned 
bay 29 and to stop the maximum hydrostatic pressure which joins caulking section 9b at the time 
of shaping. However, if the die length delta of displacement of the above-mentioned bay 29, i.e., 
the above-mentioned amount, exceeds 1mm, since under-fill may arise in a part of caulking 
section 9b obtained, as for this amount delta of displacement, it is desirable to hold down to 
1mm or less. 
[0044] 

[Effect of the Invention] Since the manufacture approach and the force plunger for manufacture 
of the hub unit for wheel support of this invention are constituted as they were stated above, 
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and they act, immobilization of the inner ring of spiral wound gasket to a hub body can be 
ensured, and implementation of the hub unit for wheel support which can fully secure the rolling 
contact fatigue life of the inner-ring-of-spiral-wound-gasket orbit moreover formed in the 
peripheral face of this inner ring of spiral wound gasket can be aimed at. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] The fragmentary sectional view showing one example of the gestalt of 
implementation of the manufacture approach of the hub unit for wheel support of this invention 
in the condition before forming the caulking section. 

[Drawing 2] The fragmentary sectional view shown in the condition after forming this caulking 
section. 

[DrawmgJJ] Drawing showing the cross-section configuration of the caulking section obtained by 
the approach of this invention, and the caulking section obtained by the conventional approach. 
[Drawing 4] The sectional view shown in the condition of not making it still contacting while it 
had been made countering with the hub body in which one example of the gestalt of operation of 
the force plunger for manufacture of the hub unit for wheel support of this invention is shown. 
[Drawing 5] The sectional view showing processing of the caulking section in the condition of 
having completed mostly, similarly. 

[Drawing 6] The graph which shows the result of the experiment conducted in order that a 
difference of the cross-section configuration of the crevice of a force plunger might know the 
effect affect the magnitude of the force of stopping the inner ring of spiral wound gasket of the 
obtained caulking section. 

[Drawing 7] The graph which shows the result of the experiment conducted in order to know the 
effect affect the magnitude of the force of similarly joining a force plunger. 
[DrawingJJ] The partial expanded sectional view showing example of another of the cross- 
section configuration of the crevice of a force plunger. 

[Drawing 9] The graph which shows the result of the experiment conducted in order that a 
difference of the cross-section configuration of the crevice of a force plunger might know the 
effect affect the maximum of the hydrostatic stress added at the time of processing of the 
caulking section. 

[Drawing 10] The sectional view showing the 1st example of structure conventionally. 
[Drawing 1 1] The sectional view showing this 2nd example. 

[DrawingJ2] The fragmentary sectional view showing the condition of forming the caulking 
section by the conventional approach. 

[Drawing 13] The fragmentary sectional view for similarly explaining the cross-section 
configuration of the caulking section. 

[Drawing 14] The fragmentary sectional view shown in the condition before forming the caulking 
section similarly. 
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[Drawing 15] The fragmentary sectional view showing the condition of similarly forming the 
caulking section. 
[Description of Notations] 

1 Hub Unit for Wheel Support 

2 2a Hub body 

3, 3a, 3b Inner ring of spiral wound gasket 

4 Outer Ring of Spiral Wound Gasket 

5 Rolling Element 

6 Flange 

7 Step 

8, 8a t 8b Body 

9, 9a, 9b Caulking section 

10 Outer-Ring-of-Spiral-Wound-Gasket Orbit 

1 1 Inner-Ring-of-Spiral-Wound-Gasket Orbit 

12 Attachment Section 

13 Taper Hole 

14 Piece of Prevention 

15 15a Force plunger 

16 Heights 

17 Crevice 

18 Inner End Face 

19 Inner Skin 

20 Chamfer 

21 Inner Skin 

23 Annular Crevice 

24 Bulge Section 

25 Level Difference Side 

26 Spline Hole 

27 Bore Side Radii Section 

28 Outer-Diameter Side Radii Section 

29 Bay 
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[Drawing 7] 
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Wtt*«3&«L<«r6. X. *UbJnifc#3±£PM 
»8b*)«ffi£»CI:i5. ±l5l*)^3^Bpffi'9^2 Olc 
±f2A> L*>« 9 b jWMHH 4 , 38W»(^WH0% 1 £ 

[0026] ±3*0«$r*8: ■ «tt£tf"t4R«*8 b 
(4. faaW^L^MJcfflAftttfc. 02(c^rf«t : 5rlBTB 
»«*1M-4#Hll5afcJ:0aHBW8-*T. HHfc 
Srt«^r*»L«)ai9bi:-rs. CLCOffMl 5ai:(i. ft 
ttBfl^ 2 3 sWB*3iVCi5 0 . iOWKDflS 2 3 -CUB 
HWH8bMP£ftl***»=J:»K ^OR©gP8b S:^ 

ttjagg £•<•*-, ±ie*» i>*>m 9 b t -rs . z nrnvrntm 

&2 3<mwmR.£.mS^T, ±f2ff3?l 5a*+i«« 

±M«ttiag{! 2 3 oiBT®^«coft*¥fm . tw 
ffs 1 5 a t _hea»L*>»9 b t&mtt z>$m<nWi 

(02cOAIeB) ±<D££*t£LT. 5V>tarc*4. 
<I«OA«Ili*il;:#*rt-*!ji{aH (ttftjft) 14. J5jtiw< 

yyxz^&Lxmmfeth. x. ±teAsai*i(c. 
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[0027] 3t"f s ±Sffl*5MSJ: 0 *>*g«l»iroi, 

T. ±SE£#j£.J:9irt^Jas#-CtS. Sfcfirrtlrttffcrtl 

&»s. frLv>wm*,z&->x. ±8anflS»8b<oi*i*«rtg 

[0028] |ir^^=5rlSfBQ^KSr*-rs±IEni§f«l58 

b * . ±2&wttwm*tthW9sm 2 3 s-^-r 

SffMl 5afc«k9^tt39B$-£i>i:. ±f2RW3B8b 

a*i*]i*i*t:»4.^»aj»2 4*«»is$*L 

*. IP^>. *^<5O^cj:0#^>iti>^t*gP9b 
^(CJM^L. 4>Sa5A^5t^ (H2<0±*SM) ^tt 

±ERffigi5 8 b coft/f J: 0 t^c^ < tch . 
[0029] 03^ (A) ( B) *%Bj0^rft^J: 
0^**2. 2 a*)rtJMKaW«Ufc*»U«>»9 b 
CO. i"5*»«*»«t*r. ^cooij. 03 (A) 

2tf5rt«KlIC*»L*!)«9b*»(RL!t«^Sr. 03 

( b ) (4. mwmmx'&uzxru yji2 6 

7'*^rtSg6C^L»gf5:ffML^*^t>. 03 
(B) tlBI^T^-l.,. d^c*fLT03 (C) IS, tig* 

«403 (C) £±1203 (A) (B) fc*it*mUf 
bOifr^WS. C60*»L^SP9bW|*lggP^. gariftF 

p"3*tcBJ<i>^'»msP2 4^(R$n«.. i^»aig62 
4*i. H^sb (01 zmm-&±mtfA<n- 
ffifim-nmftinzj&wi-thmzz. *)mt>t\tzi><vx'& 
o. -e^. zco-&mm-iizimco¥#omjimufr ,r >m 

^ o^¥(4BB^*>T-*>4. ^^(cML03 (C) {c^L 
fc, M*^?£tCS i?Jt^>n^*»Ly>SB9 a^i§^-t(4. 
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mxn , z <Q&mvmtzn&n%mtf&. 1 ; 

4. Ztlbrtmtpt*. *mUz£tU£, ±E*»LA«59 
b < . «*lfc#9£»6:h.4*!&«#j&» 

4. 

[ 0 0 3 0 ] Jlfc, *Wfl**llrf #± L< 

ti, ±E«ffi 1 5 a^*BT-±IEHffigP8 b fc SftLT 

i£SW£GflSB2 3?>F*IB£« TiNcOiD^-fe^S-y^^-T- 
^ v^*^«gttifl±§«4%sojiix. iiy3'/ 

[003 1] aMa»U«eB*ttfflLTJJEH««8 b 
£±IE*> L£>g|5 9 b KjDBl-r 4 Rk: , £ fl R«& 8 b 
g£J2A> Ltf>SP 9bt .fciBSHflHa 2 3 <9I*IB t tift < « 

^teft^-f. ±ieaittDa»2 3^**sifli^. jjeffs 

1 5 a«0JHAttm±£Blft.4. X. mMHK£-^$%« 

T^s-etiar, 4>L*im«iai«*», ±ieRfsgpsb^ 

£<<T£4. 

[ o o 3 2 ] ip*>, ±aen«»8 b «:aiegeus-ar-c± 

K*»L*>*9bfcr4HHc. «Tii4>ni«»8btfEli3&»U 

Ml 5 at J: •JSMSBSBS-fr&Wcj: 0 . ±3£8&ftlzE 

W£4*a*TS4. *l/C. ±IES3tt[HteP2 3«l*JB<9 
< J: 0 . JJEaW-WBBBW* 

[ 0 0 3 3 ] ft, MSofflM 1 5 a te»j£Lfc_LEWR 

Q0tt2 3aMMMkliO. 0 5-0. 2 S£T'£> 4 *v 
jwfBTi N<7)#n§; -t7i7?3 -f >-^$:Jft L/c^O 
MM»», 0. 3-0. 5&mt.±£<. Lfri>% 
5tT4. £?)«$:* 5 5 -y^a— f--f >7Z1&LtzWW. 

< , ±KRffigP8 b twtae»j5*r±e*»uwi9 b 

S^Dflgp 2 3 tfftMMJktf J: 0 « < =6: 9 . J: 0 



■c , xtesmmai 2 3 t£ < arasnfr it £ 

4. 

[0034] mz. *ftwimtz-thm-&i,z, mm>L 

8 b cortSffi^CffffiOT^JEB* - WKtt 6 

«8 bO$fe«iBfcSe& ST4f¥M 1 5 a^ll^t 
4ifcg#S>4. £<30i¥Ml 5 at LT<i, fti£-f404 

-ru^ofigpi e^jfesan+Afffc:. c^flgpieo 

JUBtgiflcHgP 235-£c0i!]jg?16 co^^ PBttttVT 
¥10-272903 ^«KIEa$flfc«ja^< » 

wc« , jjsamm 2 3 <n a *> t jjsptow s b ojn 

t*^-4 2«w<oP3a<wp. ^{i2aacon3stijift 

[0035] jfe-Ts *awBcoiott:#ai-c**±iaar« 

t . nmmmM 2 7 oj-ra^ t ?m®mm& 
mmt *m^frt,zm&z*ttzmktf%z.htiz>. znt> 

MR5IS52 7, 2 803*., foW&V&WzfrCEthfo 
f5MRMil52 7^fl^*@R 27 ( HRW**fl»fH*>* 
fi*«Fffl>'N7'i->y htO^-C-3 — 1 3nu^Jg) j±. H 

a» 0 «»K:#iW* ^aMprasaf 2 8 *>a*¥&r 2 , 

(|5|t< 3-7mn^K) i 0 < LT^S . 

t^f«tc. XffiiittIHIgP2 3 2:XI5Riia58b(7)5feiS 
B^^^^S^i: Lfc«Jg-C. £^Rffig|58b<30 

[ 0 0 3 6 3 HP*>, »Sto&»L^Bfctt*ff WSttJIR-C 
XIERIiSgK 8 b c05ti|ggB(C# L#(t 4 XiE#S 1 5 
a<0ifti&<H-Ni, £<^PJK»8b(?!)4iiC*oK3tL. H 

->t. ±3am«afl»2 3{i±En«a58b<o*jB«tc % 

H 5 R«*iai<o— »w*3Wf LftJt^iut 
«Hfc*4. ffL-ftJtftft&IWHi, iJSffil 5ao 



4-5 ) «0Br BDB«3&«Slfc:* &. Kf, 
±KWRI^2 3WififiJEMRtWt'Cfi. 04~5t^ 

-mtc . i comvtwm 23* jjbpmss s b <a*s»iHfc 

flBBttC&W- hSlMi. mi 1 5 a t^7*ft2 , 2 a 

fc ttfr2*W*£lc*a>4 i±IBRIOTB8 borate 
0, gS&STfcfi***)*:^ 04~5^flB»ft-Cli 
[ 0 0 3 7 3 04 C^Lfcflia<0*&fc<i, Jb&Lfc* 

rSr. ±iaPfflP£¥Se9H (R 27 -R 28 = r ) £— St* 

§&mmpm&2 soMmtfcMu ^Hzmmuwzw 
fkzti&mtz* 0 . jt^jwcaaL-o**. x, ±iew 
ft**gR I7 . R 28 *^&rs±ie<5«it:^{±. ^>{±o 

±IB^ttO!]gP2 3 *JJEPJtt»8 bOjt«lBfc:55*^*> 
Cl»n(Sfa58bXt>'±faffSl 5a<0@*r«ltcML 

[ 0 0 3 8 3 ap*> . iKisassmt* jjepwiws b<n 
mm^ji 0 i> rtfira < jjeraass b <7)W«ni 0 ) 

®m&b±3im»^b<Wm (SEE*) J±. l . Omm 
(Ktciff^ L<iiO . 5mm) «#fc.iM>*. ^«Hc± 
IEMttWlR 27 . R 28 c7)&BSr^$iJ-r&»^J: 0 . » 
^KKfrLfr&9bl,z£&ft$&3b<r)y[ltJlZmfcL. 

[00393 ft-f . 136 {i. ±IE^{24i: . f#£>ft*:A> 
U6gP9 b^J;i,(*ifi3 b«W**tf3^ht<0Wf»fc:a 
v>T^LTV^„ d^06<?5^W(i. _fcJEA»l,*>»9 b 

^h^TCffjEL^^J (JbJEA>L^9b^jDli0ftjfS© 
Pa b T\ C<7)#»U6&9 b £tf LT±IBI*IH3 bfcjD*Jfc 

m^tzm. ±m> i#>m 9 b #±%&m 3 b *tt*A* 

#fcWflELTVv6;jjF 2 cDf(j£<F 2 /F, ) £«LT 
£>h§ < «J£T±Bl*Jl& 3 b cnntlW±% L tf>§|5 
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iosasMta* r + j ±iBfieBitii*«±iEn« 
r -j kit, Ht<rtgflit{aa^-** 

i £ t . ±iS^ttS*<- 1 ~+ 1 . 1 mm<7)|eB 

T. ±E*»L«)»9bt:W*Six4tt«fr})l&Lfc. ffl 
U +0. 64mm0^i:+ 1 . lmmO%^t{i. JlIB 

af&i^BKO^iOt'hS^it. X. - l mn&Siz 
ft^>il7t*»Ll6a59b^hR<,^»T'*-?7t. 

[00403 mz. mm. jjBsaa»t . ^l^jdx 
tv^ 0 w<oi37fio«ittico«i»«, ±nme tmtx-h 

ffSl 5 atcSD;b.i>:ftO*£$#/h£l^I. -ItfO^l 
5I* { ^». BP^. ±t£7J*^§< 3 5:&t. JJEflffll 5 a 

•? awj-TunaatKBo* 2 3 srHoss^-tc^^ ^ 
i^iwj-k:, z<vmvm®2 3e>imm* 

St'h^<. -0. 5imC0^i}(^tHzm^Z. Z<rm. 
0 . 6 4 mmt 4-1 . 1 moffi^i t it . IMliti- 

wmi 5 acom&ftmmmL^msim 

»4>*u^3&» L^SS 9 b t,zxm&± ttzM. m 7 le<±!£8& 

OmmfiO^fc-O. 5mmCO*i^- (^fi-f-^tbSiOfi^*! 

[004 1 3 08fcJ: 0 . J¥S 1 5 a^ISttDfl^ 

2 3 c7)Kffffi»ttCPI LT . rtfMJRM 2 7 <0^ffllt k 

nsBH»» 2 snnmmt *wm 2 9 s^- hxmt 
ztt®£izm->xmmrz. zco®%im&2 9$:m. 
(ts*^w±. ±ie^swHasP2 7<7)ffl*^fiR 27 c7) 

0 t . ^7*^2 . 2 atOffifirmCRILTrtgat^'L 
^•^4>.g,*(cj; 0. fiWWfc:*»L«>»9bCJitb4«* 

r^. zcommx-it. ±MwmmPiM&2 8<r)&m't"bR 

28 <?)4"D$ . ±l£>'Ny*#:2 acOP3f§SC8 b ^hJfBBO 

(=rt«i3ortJ3iiiftfMiM») ^ffiftn (M^n) ± 
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[0042] z^m^wx^^mm^m^i- 
m9x\ ffimtzmif^{mtfomc?)m-&bii, mam 

0. 5mm. -lmmtti, ±iei*lf2ffl!lP33Eg827c7)tt^¥ 

BOiSr&cT)^!! iOirtffl^WfixO. 
5«im^{i:liniii-m7 h cgB^C#?Ei--l»^- {08 (A) } 
Sr^L-O^. ft. 08 <B) Ji. JJESaft*** 
r + j . iP*>±ldS*§coS£«tl («ffS^) J:9fc*Wfc 

[0043] i^W&^TlT^fcSWto^gi&j&aar 

ie^M5ffl!lPM^2 8«0ft*^t»R2 8 f5+'C»J: D tout 
-Witf . L^gff 9 b jDi^^ft^t?* 

ft-?T. ±fi^\y*«:2. 2 
a «r«*-f4 AWW^Jattffik^fctt, JJEEt* 
SP2 9 Srf&gLT, «»Wfc*»UA»9 bCcMb&fi* 
t#7kJE^l^«li.SW#^iiiS. ffiU ±iffiti|£^2 

^.*>L^9bO-SPtzX(*]*^l:-S.«^S).&^. Z 

<? li 1 uBTF&fll*. SWi Lu. 
[0044] 

[Hi ] *mmm$dmm'^3--y h^mm^m^ 

[02 ] ra^L«>«*»lftLfc»<0««-C*-r»*IBfjif 

0. 

[03 ] ifimnumzt t )%t>ti&frLtb&kftmj; 

[04 ] *mmmk-%ftm^73---v bcv$mmmm 

[05 ] (3It<* i L*t)ffl5^Dl&<3^TL7t1fc«-r-^ 
-fWr®0, 

[06 ] ffMom^»ffflff^offlii^\ w^n^^u 



[07] R^flfflKtabSfl^&Stc&a^lWS 

[08] #M^P0»^Wi^tt^35«^^-»iMfcyBr 
90. 

[09] 8>S<0|HIgBOllrflS*Bttc7>ffi3g#. *»Ly>»OJn 

xiwanfc & #*jd2i ofcttwczyrriw* sua &k 

[010] fe&ffi&vm 1 W^-TISM. 
[011] mtB29te7F*mBB. 
[012] &#;^T*>L^£ffi^£#<g£^35 
#B!tH0. 

[013] mt<frL>t>uc?>wffi&tt£mBn^&%b<7)& 

[0 1 4 ] r t < frL^zm&*&\m<nW8x^t 

[015] rat<^L^*»*t-*<fc*** > faf««f 
®0. 

1 

2. 2a ^N^'sfsrf*: 

3. 3a. 3b Aft 
4 

5 sKUfr 

6 7 5yy 

7 fS3B 

8. 8a. 8b HffiM 

9. 9a. 9b A^Lft^nB 
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